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[Abstract] 

[Object] To provide inkjet recording paper that has high ink absorbing property and can maintain high 
gloss in the printing work using a water-based ink, and can form and record a high quality image with 
excellent water resistance, humidity resistance and light resistance. 

[Solution] Inkjet recording paper having a supporting member and at least two ink-accepting layers being 
provided thereon, where the ink-accepting layers contain silica type fine particles having an average 
primary particle size of no greater than 20 nm and a hydrophilic binder, and contain a water-soluble 
cationic polymer at least in the layer that is located remotest from the supporting member on the ink- 
accepting layer side. 



Claims 

[Claim 1] Inkjet recording paper having a supporting member and at least two ink- 
accepting layers provided thereon, where the ink-accepting layers contain silica type fine 
particles having an average primary particle size of no greater than 20 nm and a 
hydrophilic binder, and contain a water-soluble cationic polymer at least in the layer that 
is located remotest from the supporting member on the ink-accepting layer side. 

[Claim 2] The inkjet recording paper according to Claim 1, where the hydrophilic binder 
is at least the one selected from polyvinyl alcohol and its derivatives. 

[Claim 3] The inkjet recording paper according to Claim 1 or Claim 2, where the weight 
ratio of the water-soluble cationic polymer and the hydrophilic binder is 0.3 : 1 ~ 3 : 1. 

[Claim 4] The inkjet recording paper according to either one of Claims 1 through 3, 
where every ink-accepting layers contain the water-soluble cationic polymer. 

[Claim 5] The inkjet recording paper according to either one of Claims 1 through 4, 
containing at least one compound selected from image stabilizers and UV absorbing 
compounds as the fade inhibitor. 

Comprehensive explanation of invention 
[0001] 

[Technological field of invention] 

This invention relates to an inkjet recording paper that is used to record an image using 
water-based inks. More particularly, this invention relates to an inkjet recording paper 
with improved gloss, ink-absorbing property, water resistance, humidity resistance, and 
light resistance. 

[0002] 
[Prior art] 

Inkjet recording is a way of recording images and characters by ejecting fine ink 
droplets to attach on a recording sheet such as paper, based on a variety of operating 
principles. It has advantages such as a relatively high speed, low noise and multicolor 
formation. As to blockade of nozzle and maintenance that have been the problems of 
this system, improvements have been made on the ink and equipment. Currently, inkjet 
recording system is used in various types of printers, FAX machine, computer terminals 
and so on. 

[0003] 

The recording paper that can be used in this inkjet recording system must have a high 
density of printed dots, clear and fresh color, ability to absorb the ink quickly without 
outflow of the ink or its diffusion even when two printed dots have overlapped each 
other, appropriate degree of diffusion of the printed dots in lateral direction, and sharp 
and clear edge. 
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[0004] 

Particularly, if the rate of ink absorption is slow and two or more colored ink droplets 
have overlapped, the liquid droplets may repel each other on the recording paper to cause 
smudges, or the colors may mix in the border area, to drastically lower the image quality. 
Therefore, recording paper must have a high ink absorbing capacity. 

[0005] 

To solve these problems, numerous technologies have been proposed. 
[0006] 

Examples are the recording paper prepared by using a surface treating paint to wet the 
low size paper stock, as disclosed in Japanese Kokai Patent SHO 52-53012 (1977); 
recording paper prepared by providing an ink-absorbing coated layer on the surface of a 
supporting member, as disclosed in Japanese Kokai Patent SHO 55-5830 (1980); 
recording paper that contains non-glutinous silica powder as the pigment in a laminated 
layer, as disclosed in Japanese Kokai Patent SHO 56-157 (1981); recording paper that 
employs both inorganic pigment and organic pigment, as disclosed in Japanese Kokai 
Patent SHO 57-107878 (1982); recording paper that has two porosity distribution peaks 
being disclosed in Japanese Kokai Patent SHO 58-110287 (1983); recording paper made 
of upper and lower porous layers, as disclosed in Japanese Kokai Patent SHO 62-1 1 1782 
(1987); recording papers having amorphous cracks, as disclosed in Japanese Kokai patent 
SHO 59-68292 (1984), Japanese Kokai Patent SHO 59-123696 (1984), and Japanese 
Kokai Patent SHO 60-18383 (1985); recording papers having fine powder layer, as 
disclosed in Japanese Kokai Patent SHO 61-135786 (1986), Japanese Kokai Patent SHO 
61-148092 (1986), and Japanese Kokai Patent SHO 62-149475 (1987); recording papers 
containing pigment or fine silica particles having a certain properties, as disclosed in 
Japanese Kokai Patent SHO 63-252779 (2988), Japanese Kokai Patent HEI 1-108083 
(1989), Japanese Kokai Patent HEI 2-136279 (1990), Japanese Kokai Patent HEI 3- 
65376 (1991), and Japanese Kokai Patent HEI 3-27976 (1991); recording papers 
containing fine silica particles such as colloidal silica and so on, as disclosed in Japanese 
Kokai Patent SHO 57-14091 (1982), Japanese Kokai Patent SHO 60-219083 (1985), 
Japanese Kokai Patent SHO 60-210984 (1985), Japanese Kokai Patent SHO 61-20797 
(1986), Japanese Kokai Patent SHO 61-188183 (1986), Japanese Kokai Patent HEI 5- 
278324 (1993), Japanese Kokai Patent HEI 6-92011 (1994), Japanese Kokai Patent HEI 
6-183134 (1994), Japanese Kokai Patent HEI 7-137431 (1995), and Japanese Kokai 
Patent HEI 7-276789 (1995); and recording papers containing hydrated alumina fine 
particles, as disclosed in Japanese Kokai Patent HEI 2-276671 (1990), Japanese Kokai 
Patent HEI 3-67684 (1991), Japanese Kokai Patent HEI 3-215082 (1991), Japanese 
Kokai Patent HEI 3-251488 (1991), Japanese Kokai Patent HEI 4-67986 (1992), 
Japanese Kokai Patent HEI 4-263983 (1992), and Japanese Kokai Patent HEI 5-16517 
(1993) and so on. 

[0007] 

However, if the ink-accepting layer is made merely from a layer that has numerous 
voids to absorb or hold the ink, the ink-accepting layer with numerous voids will have 
numerous micro irregularities at the interface with the air or on the surface of the film. 



This will scatter the light entering the ink-accepting layer or interfere with light 
transmission. As a result, such recording paper may have a poor gloss or become 
opaque. 

[0008] 

And, smoothness of the surface of the film may decrease due to irregularities of 
surface caused by presence of pigments that is used to form the voids or due to presence 
of secondary aggregates of the pigments, and as a result it may create a poor gloss. 

[0009] 

On the other hand, inkjet recording papers of the type that absorbs and holds the ink by 
the wetting/swelling action of the binder in the ink-absorbing layer without providing 
voids in the film are known also. 

[0010] 

For example, recording paper or films prepared by coating a hydrophilic binder such as 
gelatin, casein, starch, alginic acid, polyvinyl alcohol, various modified polyvinyl 
alcohol, polyvinyl pyrrolidone, polyethylenoxide, polypropylenoxide, carboxymethyl 
cellulose, hydroxyethylcellulose, dextran, pulluran and so on are known also. 

[0011] 

Even though ink absorbability of these recording papers may be inferior to the 
recording papers that have voids, they can give high gloss, optical density, and clear/fresh 
image, and thus they are useful for high quality image recording application. 

[0012] 

Unlike the color printing paper where the pigment molecules are dispersed as fine 
particles in high concentration in oily medium, the pigment molecule exist individually in 
the binder or in the void in the above-described inkjet recording papers that are suitable 
for water-soluble ink. As a result, they have flaws such that the image may diffuse or 
flow when water droplets fall on the recording surface or when the recorded print is 
stored under a high humidity condition for a lengthy period of time. 

[0013] 

To improve water resistance or humidity resistance of the pigment, various methods 
have been proposed to immobilize the pigment in the binder. Particularly effective is the 
method by which a polymer having tertiary or quaternary nitrogen atom is added as a 
homogeneous aqueous solution or as a fine latex particle. 

[0014] 

For example, Japanese Kokai Patent SHO 57-36692 (1982) discloses an inkjet 
recording paper prepared by coating a coating fluid that contains gelatin as a part of the 
binder and contains also a basic mordant on a paper stock or polyethylene terephthalate 
film supporting member that serves as the ink-accepting layer. 
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[0015] 

Japanese Kokai Patent SHO 53-49113 (1988) discloses a water-based ink recording 
paper prepared by impregnating polyethylenimine in the paper. 

[0016] 

Japanese Kokai Patent SHO 58-24492 (1983) discloses a recording material that 
contains an electrolyte polymer having cationic or anionic group. 

[0017] 

Japanese Kokai Patent SHO 63-224988 (1988) discloses a recording material that 
contains primary or tertiary amine or quaternary ammonium salt in the ink-accepting 
layer, and the pH of the ink-holding layer is 2 - 8. 

[0018] 

Japanese Kokai Patent SHO 63-307979 (1988) discloses an inkjet recording paper that 
contains a layer that has a hydrophilic polymer mordant having tertiary or quaternary 
nitrogen atom and a polymer having hydrophilic group. 

[0019] 

Japanese Kokai Patent SHO 59-198186 (1984) and Japanese Kokai Patent SHO 59- 
198188 (1984) discloses recording materials that contain polyethylenimine organic base 
in the substrate or in the coated layer on the substrate. 

[0020] 

Japanese Kokai Patent SHO 60-46288 (1985) discloses an inkjet recording method that 
employs a recording material containing polyamine and an ink containing a certain dye. 

[0021] 

Japanese Kokai Patent SHO 61-61887 (1986), Japanese Kokai Patent SHO 61-71581 
(1986), Japanese Kokai Patent SHO 61-252189 (1986) and Japanese Kokai Patent SHO 
62-174184 (1987) disclose inkjet recording papers that contain polyallylamine. 

[0022] 

Japanese Kokai Patent SHO 61-172786 (1986) discloses an inkjet recording material 
that contains a polymer having intermolecular hydrogen bonds (gelatin, poly- 
ethylenimine, etc.) and a polymer that does not have a hydrogen bonding group among 
molecules (poiyethyleneglycol, polyvinyl pyrrolidone, etc.). 

[0023] 

Japanese Kokai Patent SHO 63-162275 (1988) discloses an inkjet recording paper 
prepared by coating or impregnating a cationic polymer and a cationic surface active 
agent on the supporting member. 

[0024] 

Japanese Kokai Patent HEI 6-143798 (1994) discloses a recording paper prepared by 
providing a dye immobilizing layer that contains a quaternary ammonium salt polymer 
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and cation-modified polyvinyl alcohol as its major components on a plastic supporting 
member, and then providing a dye-transmitting/ink -abrorbing layer thereon. 

[0025] 

And, addition of a polymer or a compound having tertiary or quaternary nitrogen atom 
in the ink-accepting layer has been described in Japanese Kokai Patent SHO 59-20696 
(1984), Japanese Kokai Patent SHO 59-33176 (1984), Japanese Kokai Patent SHO 59- 
33177 (1984), Japanese Kokai Patent SHO 59-96987 (1984), Japanese Kokai Patent SHO 
59-155088 (1984), Japanese Kokai Patent SHO 60-1 1389 (1985), Japanese Kokai Patent 
SHO 60-49990 (1985), Japanese Kokai Patent SHO 60-83882 (1985), Japanese Kokai 
Patent SHO 60-109894 (1995), Japanese Kokai Patent SHO 61-277484 (1986), Japanese 
Kokai Patent SHO 61-293886 (1986), Japanese Kokai Patent SHO 62-19483 (1987), 
Japanese Kokai Patent SHO 62-198493 (1987), Japanese Kokai Patent SHO 63-49478 
(1988), Japanese Kokai Patent SHO 63-115780 (1988), Japanese Kokai Patent SHO 63- 
203896 (1988), Japanese Kokai Patent SHO 63-274583 (1988), Japanese Kokai Patent 
SHO 63-280681 (1988), Japanese Kokai Patent SHO 63-260477 (1988), Japanese Kokai 
Patent HEI 1-9776 (1989), Japanese Kokai Patent HEI 1-20188 (1989), Japanese Kokai 
Patent HEI 1-24784 (1989), Japanese Kokai Patent HEI 1-40371 (1989), Japanese Kokai 
Patent HEI 3-133686 (1991), Japanese Kokai Patent HEI 6-234268 (1994), and Japanese 
Kokai Patent HEI 7-12541 1 (1995), and so on. 

[0026] 

However, even though these conventional methods may be able to improve water 
resistance of the pigment, but its light resistance tends to decrease in majority of cases. 

[0027] 

And, certain types of polymers have high cost, or have a poor miscibility with the 
binder. Thus, they may not be coated well or only a small amount can be used. 

[0028] 

A recording sheet in which a film-forming waterproofing agent is added in the ink- 
absorbing layer made of a binder and filler and an agent to immobilize the ink dye is 
localized on the surface and/or in the interior of the surface layer of the ink-absorbing 
layer, and the method of its preparation are described in Japanese Kokai Patent HEI 7- 
125412 (1995). Its characteristic is to coat the surface of the ink-absorbing layer with a 
dye-immobilizing agent that can not be added in the ink-absorbing layer. However, it has 
a high cost because coating process has to be run twice. 

[0029] 

In the Japanese Kokai Patent HEI 5-124329 (1993), an anionic layer made of the 
pigment and water-soluble binder layer is provided on the cationic polymer layer. In the 
Japanese Kokai Patent HEI 5-131742 (1993), ink-absorbing layers are laminated 
sequentially on the dye immobilizing layer that contains quaternary ammonium salt 
polymer as its major component. And, Japanese Kokai Patent HEI 7-242056 (1995) 
describes a recording paper wherein the quaternary ammonium salt water-soluble 
polymer containing/ absorbing layer is provided with silica fine particles and certain 
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amount of water-soluble/alcohol-insoluble polymer-containing layer. However, they do 
not have enough ink absorbability and resistance of pigment against water. 

[0030] 

[Problems to be solved by invention] 

This invention was made in view of the above-described situation, and the object of 
this invention is to provide an inkjet recording paper that has high ink-absorbability and 
can still maintain high gloss in the printing work using water-based ink, and can form a 
high quality image with outstanding water resistance, humidity resistance, and light 
resistance. 

[0031] . 

[Means to solve the problems] 

Above-said objects of this invention can be reached by the following constitution. 

[0032] 

(1) An inkjet recording paper having a supporting member and at least two ink- 
accepting layers, where the ink-accepting layers contain silica type fine particles having 
an average primary particle size of no greater than 20 nm and a hydrophilic binder, and 
contain a water-soluble cationic polymer in at least the layer that is located remotest from 
the supporting member on the ink-accepting layer side. 

[0033] 

(2) The inkjet recording paper according to (1), where the hydrophilic binder is at least 
the one selected from polyvinyl alcohol and its derivatives. 

[0034] 

(3) The inkjet recording paper according to (1) or (2), where the weight ratio of the 
water-soluble cationic polymer and the hydrophilic binder is 0.3 : 1 - 3 : 1 . 

[0035] 

(4) The inkjet recording paper according to either one of the (1) ~ (3), where every ink- 
accepting layers contain the water-soluble cationic polymer. 

[0036] 

(5) The inkjet recording paper according to either one of the (1) - (4), containing at 
least a compound selected from UV-absorbing compounds and image stabilizers as the 
fade inhibitor. 

[0037] 

This invention is explained comprehensively in the following. 
[0038] 

Due to presence of voids formed by the hydrophilic binder and silica type fine particles, 
the inkjet recording paper of this invention has a high ink absorbing property. 
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[0039] 

Generally, following methods are conceivable as the typical method to form voids by 
using solid fine particles and hydrophilic binder. 

[0040] 

(1) A method by which a coating fluid containing porous solid fine particles and 
hydrophilic binder are coated on a supporting member, to create voids (or pores) among 
particles or porous fine particles. 

(2) A method by which a coating fluid containing hydrophilic binder and fine solid 
particles having equal to or more volume than the hydrophilic binder (preferably 10 times 
the volume) are coated on a supporting member, to create voids (or pores) among the fine 
solid particles. 

(3) A method by which fine solid particles having an average particle size of about 0.1 
jim or smaller are aggregated during preparation of the coating fluid or during formation 
of the film to form secondary particles or tertiary structure, to create voids (or pores). 

[0041] 

Generally, the method (1) can create excellent ink absorbability, and was used widely 
in coated paper. However, since the fine solid porous particles, as represented by the 
synthetic amorphous silica, are large particles having a micron order particle size formed 
by secondary aggregation in majority of cases, it has been difficult to create sufficient 
gloss merely with the void layer obtained by this method. 

[0042] 

The method (2), even though it can give excellent ink absorbing property, tends to give 
a weak film because the amount of fine solid particles is higher than the amount of 
hydrophilic binder. Thus, when a non-absorbing supporting member such as plastic 
film,- etc. was used, it tended to cause problems such as crack formation in the absorbing 
layer or falloff of powder. 

[0043] 

Preferred embodiment of this invention is the method (3). With this method, a soft 
aggregated state is created by the fine solid particles, to form a network structure in the 
film. Preferably, it is formed by mutually aggregating the ultrafine primary particles that 
are dispersed in the aqueous solution of hydrophilic polymer so that the points of contacts 
are relatively limited. Such a soft aggregated state includes a state that those which have 
been aggregated linearly or in branched fashion are dispersed in the aqueous solution, or 
in a state that the aggregates are coagulated each other and form a tertiary network 
structure in the aqueous solution. In either case, fine structure can be formed in the 
formed film after coating this aqueous solution on the supporting member and then 
drying the coated material. 
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[0044] 

Fine voids (pores) in the thus-obtained film is of the size, ranging from the size of the 
primary particles to several times the size of the primary particles, and thus it is 
characteristically a minute void (pore). 

[0045] 

Following method can be used to form such a soft aggregated state. For example, a 
very small amount of hydrophilic polymer is added in the aqueous solution that contains 
the hydrophilic polymer whose primary particles can not aggregate mutually easily and 
thus can exist in stable fashion in such a way to accelerate aggregation of the particles, to 
cause slight aggregation. Or, such soft aggregated state can be created in an aqueous 
solution that contains the water-soluble polymer that can form a weak bond with the 
surface of the primary particles. 

[0046] 

In the present invention, the latter method is preferred because the number of voids can 
be controlled relatively easily, the voids can be formed stably, and more voids can be 
created compared to the amount of fine particles being used. Furthermore, it can create a 
film having a better gloss. For this purpose, therefore, silica fine particles having a 
primary particle size (average primary particle size) of 20 nm or smaller are used. 

[0047] 

Examples of the hydrophilic binder to be used in the inkjet recording paper of this 
invention are gelatin or gelatin derivatives, polyvinylpyrrolidone (an average molecular 
weight of about 200,000 or greater is preferred), pullulan, polyvinyl alcohol or its 
derivatives (an average molecular weight of about 20,000 or greater is preferred), 
polyethyleneglycol (an average molecular weight of 100,000 or greater is preferred), 
carboxymethylcellulose, hydroxyethylcellulose, dextran, dextrin, polyacrylic acid and its 
salts, acrylamide type polymers, agar-agar, A:-carrageenin, X-carrageenin, v-carrageenin, 
xanthene gum, locust bean gum, alginic acid, gum arabic, pullulan, polyalkylenoxide type 
copolymerizable polymers described in Japanese Kokai Patent HEI 7-195826 (1995) and 
Japanese Kokai Patent HEI 7-9757 (1995), water-soluble polyvinyl butyral, or 
homopolymers of the vinyl monomers having carboxyl group or sulfonyl group or the 
copolymers having the repeating units of such vinyl monomers described in Japanese 
Kokai patent SHO 62-245260 (1 987), and so on. These hydrophilic binders may be used 
alone or as a mixture of two or more. 

[0048] 

Preferred method for preparation of the inkjet recording paper of this invention is to 
use polyvinyl alcohol or modified polyvinyl alcohol as the hydrophilic binder for the fine 
silica particles having an average primary particle size of 20 nm or smaller. In this case, 
the silanol group on the surface of the fine silica particles and the hydroxyl group of the 
vinyl alcohol undergo hydrogen bonding, to form the soft aggregates in a favorable 
manner. 
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[0049] 

The most desirable fine silica particles have a particle size of 6 ~ 15 nm. And, the 
particles size of the secondary particles formed by aggregating such primary particles is 
20 ~ 200 nm, preferably 30 ~ 100 nm or thereabout. 

[0050] 

Fine silica particles synthesized by the synthetic method (normally called "vapor phase 
process") described, for example, in Japanese Kokai Patent SHO 60-204390 (1985), are 
used preferably as such fine silica particles. And, the surface of this fine silica particle 
may be modified with a silane coupler, or it may be treated with Al, Ca, Mg or Ba. 

[0051] 

Hydrophilic binder that is used favorably in this invention is polyvinyl alcohol or its 
derivatives. "Polyvinyl alcohol or its derivatives" means a completely or partially 
saponified polyvinyl alcohols or cation-modified polyvinyl alcohols. Among the 
polyvinyl alcohols, particularly desirable ones are the partially saponified polyvinyl 
alcohols (degree of saponification = 80 or higher) or the completely saponified polyvinyl 
alcohols. To improve the strength of the film, polyvinyl alcohols having an average 
degree of polymerization of 500 ~ 3,500, preferably 1,000 ~ 3,500 are used. 

[0052] 

And, the cation-modified polyvinyl alcohol is the polyvinyl alcohols described, for 
example, in Japanese Kokai Patent SHO 61-10483 (1986), that have primary, secondary 
or tertiary amino group or quaternary ammonium group in the main chain or side chain of 
the polyvinyl alcohol. 

[0053] 

Degree of polymerization of the polyvinyl alcohol that is used favorably as the 
hydrophilic binder in this method is 1,000 or higher, preferably 1,500 or higher. With 
such polyvinyl alcohol, crack formation in the film can be prevented. 

[0054] 

Ratio of the polyvinyl alcohol and the silica is roughly 1:10-1:1, preferably 1 : 7 ~ 
1:2. 

[0055] 

A method for forming a film containing the soft aggregates by using polyvinyl alcohol 
and fine silica particles is explained briefly in the following. 

[0056] 

A silica (roughly 5 - 15%) dispersion is added slowly, with vigorous agitation, in the 
aqueous polyvinyl alcohol (roughly 5 - 15%) solution which is kept at pH = 6 - 8 and 
temperature = about 40°C. After the addition, it is dispersed using a ultrasonic disperser 
or a high speed homogenizer. In order to prepare a homogeneous coating fluid in this 
case, various surface active agents or water-miscible organic solvent such as methanol or 
acetone may be used, if necessary. After adding these additives, viscosity is regulated to 
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a target level, and the coating fluid is coated on a supporting member and dried by a 
known method, to obtain a film having the pores. 

[0057] 

Other hydrophilic binder may be included in the void layer. The total weight of the 
hydrophilic binder is no more than 20 weight %, with respect to the polyvinyl alcohol or 
its derivative. 

[0058] 

Various inorganic or organic fine solid particles known in the conventional inkjet 
recording paper can be used as the fine solid particles in the ink-absorbing layer of the 
inkjet recording paper of this invention, as long as it does not ruin the effect of this 
invention. Examples of the inorganic fine particles are white-colored inorganic pigments 
such as light calcium carbonate, heavy calcium carbonate, magnesium carbonate, kaoiin, 
clay, talc, calcium sulfate, barium sulfate, titanium dioxide, zinc oxide, zinc hydroxide, 
zinc sulfide, zinc carbonate, hydrotalcite, aluminum silicate, kieselghur, calcium silicate, 
magnesium silicate, synthetic amorphous silica, vapor phase process silica, colloidal 
silica, alumina, colloidal alumina, pseudobehmite, aluminum hydroxide, Litopon, zeolite, 
and magnesium hydroxide and so on. 

[0059] 

And, examples of organic fine particles are polystyrenes, polyacrylate esters, 
polymethacrylate esters, polyacrylamides, polyethylenes, polypropylenes, polyvinyl 
chlorides, polyvinylidenechlorides, its copolymers, urea resins, and melamine resins and 
so on. 

[0060] 

In the inkjet recording paper of this invention, a water-soluble cationic polymer is used 
to improve the ink absorbing property and also the water resistance and humidity 
resistance of the pigment. 

[0061] 

For example, the method of adding the fine latex particles of the polymer having 
tertiary or quaternary nitrogen atom described, for example, in Japanese Kokai Patent 
SHO 57-36692 (1982), is not desirable because it may ruin the ink absorbing property. 
Even though the reason is not clearly known, perhaps the latex particles prevent 
formation of voids by the hydrophilic binder and silica type fine particles. 
Polyethylenimine, and polymers having primary, secondary or tertiary amine group or 
quaternary ammonium base described in Japanese Kokai Patent SHO 59-20696 (1984), 
Japanese Kokai Patent SHO 59-33176 (1984), Japanese Kokai Patent SHO 59-33177 
(1984), Japanese Kokai Patent SHO 59-155088 (1984), Japanese Kokai Patent SHO 60- 
1 1389 (1985), Japanese Kokai Patent SHO 60-49990 (1985), Japanese Kokai Patent SHO 
60-83882 (1985), Japanese Kokai Patent SHO 60-109894 (1985), Japanese Kokai Patent 
SHO 62-198493 (1987), Japanese Kokai Patent SHO 63-49478 (1988), Japanese Kokai 
Patent SHO 63-1 15780 (1988), Japanese Kokai Patent SHO 63-280681 (1988), Japanese 
Kokai Patent HEI 1-40371 (1989), Japanese Kokai Patent HEI 6-234268 (1994), and 
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Japanese Kokai Patent HEI 7-125411 (1995), and so on can be used favorably as the 
water-soluble cationic polymer in this invention. 

[0062] 

Among these polymers, particularly preferred water-soluble polymers are represented 
by the following general formula. 

[0063] 

General formula (L) 

(A), -(B), -(C), 

In the general formula (L), A is represented by the following general formula (A-l) ~ 
(A-8). 



[0064] 

[Chemical formula 1] 
General formula (A-l) 



-fcH a — c4- 

*4 



General formula (A-2) 
-{CH 2 -CH-}- 

Q 

, it 



General formula (A-3) 



f 



General formula (A-4) 

A." 



General formula (A-5) 



CONH— J 4 

R 10 -C=N-NH-C-NH 2 
+ NH 2 



General formula (A-6) 



-fcHa-CH-CH— CH 4 -)- 



CH 2/ CH 2 
R 1I R12 
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General formula (A-7) 



4 



CH CH — CKU-i — 

I | > 



General formula (A-8) 

4 .CHj * 

CH 2 CK2 



[0065] 

In the general formula (A-l), R\ represents a hydrogen atom or a Ci - C4 alkyl group. 
Ji represents a divalent linking group, such as methylene group, substituted or 
unsubstituted benzyl group, or -COY- group. Y is a divalent linking group having 1 ~ 20 
carbons, such as alkylene group, arylene group, -O-Y 1 - group, -NH-Y'- group (Y 1 is 
alkylene group, arylene group, aralkylene group, etc.). R2 represents Ci ~ Cig alkyl 
group or C7 ~ Ci8 aralkyl group, and these alkyl groups or aralkyl groups may contain a 
substituting group(s). R3 and R4 represent, respectively, C\ ~ Cig alkyl group or C7 ~ Cig 
aralkyl group, and these alkyl groups or aralkyl groups may contain a substituting group. 
X" represents an anion, such as halide ion, alkylsulfonate ion, arylsulfonate ion, or acetate 
ion and so on. 



[0066] 

In the general formula (A-2), R' represents a hydrogen atom or a Ci - Cig alkyl group 
or a C 7 ~ Cig aralkyl group. 

[0067] 

In the general formula (A-3) and (A-4), J 2 and J 3 represent a simple bond or divalent 
linking group (alkylene group, arylene group, aralkylene group, etc.). Rj and X" are 
identical to the Ri and X" shown in the general formula (A-l). R 5 - R$ represent, 
respectively, a hydrogen atom, alkyl group or aralkyl group. And, R 9 represents an alkyl 
group or an aralkyl group. 

[0068] 

In the general formula (A-5), Ri and X" have the same meaning as the Ri and X" shown 
in the general formula (A-l). And, Rjo represents an alkyl group. 

[0069] 

In the general formula (A-6), (A-7) and (A-8), R n , R, 2 , R13, Ru, Ris> and R 16 
represent, respectively and independently, a hydrogen atom, Ci - Cig alkyl group or C 7 ~ 
Cig aralkyl group, and these alkyl groups or aralkyl groups may contain a substituting 
group. X" has the same meaning as the X" shown in the general formula (A-l). 

[0070] 

Among them, particularly favorable example is the general formula (A-l). 
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In the general formula (L), (B) represents the following general formula (B-l), or the 
repeating unit derived from the monomer selected from acrylamide, methacrylamide, 
N,N-dimethyl acrylamide, N-isopropyl acrylamide, diacetone acrylamide, 2-hydroxyethyl 
(meth)acrylates, 2-hydroxypropyl (meth)acrylates, and N-vinyl pyrrolidone. 



[0072] 

General formula (B-l) 



r 

N-R22 



[0073] 

In the general formula (B-l), R 2 i represents a hydrogen atom or d ~ C 4 alkyl group. 
J21 represents a divalent linking group, such as methylene group, substituted or 
unsubstituted benzyl group or -COY- group. Y is a Ci ~C 2 o divalent linking group, such 
as alkylene group, arylene group, -O-Y'- group, or -NH-Y'- group (Y' is an alkylene 
group, arylene group, aralkylene group, etc.). R22 and R 23 represent, respectively, a Ci ~ 
Cis alkyl group or C 7 ~ Ci 8 aralkyl group, and these alkyl groups or aralkyl groups may 
contain a substituting group. 

[0074] 

In the general formula (L), (C) represents a repeating unit derived from the 
copolymerizable monomers having ethylenic unsaturated group, other than (A) and (B). 
Examples of such monomers are styrene and its derivatives, acrylate ester, methacrylate 
esters, acrylic acid, methacrylic acid, crotonic acid, maleic acid, itaconic acid, fumaric 
acid, vinyl pyrrolidone, and vinyl ethers, and two or more such monomers may be used. 

[0075] 

In the general formula (L), x represents 10-70 mol %, and y represents 0 - 70 mol %. 
However, if two or more (C) are used, z represents the total mol %. 

« 

[0076] 

Weight ratio of the water-soluble cationic polymer and the hydrophilic binder to be 
used in this invention is 0.3 : 1 ~ 3 : 1, preferably 0.5 : 1 ~ : 1. If the proportion of the 
water-soluble cationic polymer is smaller than this ratio, the pigment may have 
insufficient water resistance and humidity resistance. On the other hand, if it is higher 
than this ratio, ink absorbing property will be poor, and quality of the print will drop. 
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[0077] 

In the at least two ink-accepting layers being provided on the supporting member, the 
water-soluble cationic polymer to be used in this invention must be contained in the layer 
that is located on the side farther away from the supporting member. And, it may be 
contained in the other layer. If the water-soluble cationic polymer is not contained in the 
layer located on the side farther away from the supporting member but instead is 
contained only in the layer that is located on the nearest side to the supporting member, 
the pigment will show insufficient water resistance, which is not desirable. 

[0078] 

Examples of the cationic polymers to be used in this invention are illustrated in the 
following, but this invention is not limited to these examples. 

[0079] 

[Chemical formula 3] 



(O-D CH 3 
OsC-OCHzCHa— N(CH 8 )2 0=C 




Cf 
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(C-4) 



CH 3 CH, 

o=c o=c 

OCHaCHaMOpH^ 0(CHjCH 2 0) t H 
CI" 



[0080] 

[Chemical formula 4] 



(0-5) 



.... r ? H « ; ch,, 

OCHj OCaH, 




-i°^ H h -(CH 2 -C„^. ~{cH 2 -CH^ 

. 0 £r° 




(0-7) 



. 60*Na 
CH 3 

Q=c ' • + . o=c o=c _ 

OCHaCHaNtCHa), NHj 0CH a 



16 



(C-8) 



/ **** 

-^-CH-CH-CH,)- -(cH,-CH^ -f^-ffc 

CH 2 CHj Q=C . 0=C 

CH 3 N CH 3 



l 

CH a 



[0081] 

To improve light resistance of the water-soluble dyes, the inkjet recording paper of this 
invention contains, preferably, at least one kind of compound selected from image 
stabilizers and UV-absorbing compounds, as the fade inhibitor. The image stabilizer 
may be selected from those which are soluble in water and such image stabilizer may be 
mixed with the coating fluid. Or, an oil-soluble image stabilizer may be dispersed in oil, 
and it may be mixed as oil droplets in the coating fluid. 

[0082] 

Fade inhibitors described, for example, in Japanese Kokai Patent SHO 57-74192 
(1982), Japanese Kokai Patent SHO 57-87989 (1982), Japanese Kokai Patent SHO 60- 
72785 (1985), Japanese Kokai Patent SHO 61-146591 (1986), Japanese Kokai Patent 
HEI 1-95091 (1989), and Japanese Kokai Patent HEI 3-13376 (1991) can be mentioned 
as the image stabilizer to be used in this invention. 

[0083] 

Compounds represented by the general formula (ST-I) and (ST-II) can be mentioned as 
the favorable examples of image stabilizer. 

[0084] 

[Chemical formula 5] 

General formula (ST-I) 

[0085] 

In the general formula (ST-I), R31 represents a hydrogen atom, alkyl group, alkenyl 
group or aryl group, and R 32 , R33, R34, R35> and R 36 represent, respectively, a hydrogen 
atom, halogen atom, cyano group, nitro group, hydroxyl group, sulfo group or a 
monovalent organic group. 
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[0086] 



However, if R31 is a hydrogen atom, R32 and R34 can not be a hydrogen atom at the 
same time. And, if R3i is an alkyl group, alkenyl group or an aryl group, at least one of 
the R32, R33, R34, R35> and R36 is -OR37 group (R37 is an alkyl group or alkenyl group) or a 
-N(R3g)R39 group (R38 and R39 are, respectively, a hydrogen atom, alkyl group or alkenyl 
group). 



R31 and R32, R32 and R 33 , R33 and R36, R36 and R 35 , R 35 and R 34 , and R 34 and R 3 | t 
respectively, may bind together to form a ring. 

[0088] 

[Chemical formula 6] 

General formula (ST-II) 



In the general formula (ST-II), R41 represents a hydrogen atom, alkyl group, alkenyl 
group, phenyl group, hydroxyl group, sulfonyl group, sulfinyl group or acyl group, and 
R42, Ro» R44, and R45 represent, respectively, a hydrogen atom or an alkyl group. Z 
represents a nonmetallic atom group that is required to form a 5 -7 member nitrogoen- 
containing heterocyclic ring. 



R41 and R42, R42 and R43, R44 and R45, and R44 and R41, respectively, may link together 
to form a ring. 



Examples of the particularly preferred image stabilizers to be used in this invention are 
shown in the following. 



[0087] 




[0089] 



[0090] 



[0091] 



[0092] 

[Chemical formula 7] 



ST-1 



- ST-2 
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[0093] 

To improve the light resistance of the water-soluble dyes, the inkjet recording paper of 
this invention may contain an UV-absorbing compound. UV-absorbing agents described 
in Japanese Kokai Patent SHO 57-74193 (1982), Japanese Kokai Patent SHO 57-87988 
(1982), and Japanese Kokai Patent SHO 62-261476 (1987), for example, can be 
mentioned as the examples of the UV-absorbing compounds. To prevent UV light from 
reaching the water-soluble dyes existing in the mordant layer, it will be effective to 
contain these UV-absorbing agent in the layer that is located farther away from the 
mordant layer, as viewed from the supporting member side. 
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[0094] 

The amount of fade inhibitor to be used is 0.01-5 g/m 2 , preferably 0.1-2 g/m 2 . 
[0095] 

Various additives, if necessary, may be included in any ink-accepting layers of the 
inkjet recording paper of this invention. For example, various known surface active 
agents such as anionic, cationic or nonionic surface active agents; fluorescent whiteners 
described in Japanese Kokai patent SHO 59-42993 (1984), Japanese Kokai Patent SHO 
59-52689 (1984), Japanese Kokai Patent SHO 62-280069 (1987), Japanese Kokai Patent 
SHO 61=242871 (1986), and Japanese Kokai Patent HEI 4-219266 (1992); pH regulator 
such as sulfuric acid, phosphoric acid, citric acid, sodium hydroxide, potassium 
hydroxide or potassium carbonate; antifoam; preservatives; tackifying agent; film curing 
agent; antistatics; and/or matting agent may be included. 

[0096] 

To obtain a film having high porosity without weakening its strength, it is desirable to 
cure the hydrophilic binder in the film with a film curing agent. Normally, the film 
curing agent is a compound that has a group that can react with the hydrophilic binder or 
a compound that can enhance the reaction of the different groups in the hydrophilic 
binder. It can be selected and used appropriately, based on the type of hydrophilic 
binder. Examples of the film curing agent are epoxy type film curing agents 
(diglycidylethyl ether, ethyleneglycol diglycidyl ether, 1,4-butanediol diglycideyl ether, 
1,6-diglycidyl cyclohexane, N,N-diglycidyl-4-glycidyloxy aniline, sorbitol polyglycidyl 
ether, etc.), aldehyde type film curing agents (formaldehyde, glyoxal, etc.), active 
hydrogen type film curing agents (2,4-dichloro-4-hydroxy-l,3,5-s-triazine, etc.), active 
vinyl type compounds (1 ,3,5-TRIS-acryloyl-hexahydro-s-triazine, BIS-vinylsulfonyl 
methyl ether, etc.), boric acid and its salts, borax, aluminum alum and so on. 

[0097] 

If polyvinyl alcohol or its derivative is used, particularly preferred hydrophilic binder 
is the film curing agent selected from boric acid and its salts. The boric acid or its salts 
to be used in this invention represents an oxygen acid that contains boron atom as its 
center atom, and its salts, and examples are orthoboric acid, diboric acid, metaboric acid, 
tetraboric acid, pentaboric acid and octaboric acid and their salts. 

[0098] 

Amount of the film curing agent to be used may change with the type of hydrophilic 
binder, type of film curing agent, type of fine inorganic particles, and ratio with respect to 
the hydrophilic binder, but normally it is 1 — 200 mg, preferably 5 ~ 100 mg per g of the 
hydrophilic binder. 

[0099] 

The film curing agent may be added in the coating fluid for formation of the void layer 
or the coating fluid for formation of other layers that are located next to the void layer. 
Or, the coating fluid to form the void layer may be coated on the supporting member that 
has been coated with a coating fluid that contains the film curing agent. Or, after coating 
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and drying the coating fluid that does not contain the film curing agent to form the void 
layer, the solution of film curing agent may be coated over that layer, to feed the film 
curing agent to the void layer. From the viewpoint of the efficiency of production, it is 
more desirable to add the film curing agent in the coating fluid that forms the void layer 
or in the coating fluid for the layer that is located adjacent to the void layer, to form the 
void layer and at the same time feed the film curing agent. 

[0100] 

In order to improve the strength of the film of the ink-absorbing layer of the inkjet 
recording paper of this invention, it is desirable to contain various types of liquid droplets 
in that layer. Hydrophobic high-boiling organic solvent (liquid paraffin, dioctyl phthalate, 
tricresyl phosphate, silicone oil, etc.) or polymer particles (particles formed by 
polymerizing one or more monomers such as styrene, butyl acrylate, divinylbenzene, 
butyl methacrylate, hydroxyethyl methacrylate, etc.) that has a water solubility (at room 
temperature) of about 0.01 weight % or lower may be included as such oil droplets. 
Content of such oil droplets is 10-50 weight %, based on the weight of the hydrophilic 
binder. It is also desirable to contain polyols having a molecular weight of 300 or lower, 
to improve the strength of the film. Examples of the polyols are ethyleneglycol, 
diethyleneglycol, triethyleneglycol, tetraethyleneglycol, propyleneglycol, glycerin, 1,6- 
hexanediol, 1,2-cyclohexanediol, polyethyleneglycols (molecular weight = 300 or lower), 
and polyethyleneglycol and so on. 

[0101] 

Any known substrates for the conventional inkjet recording papers can be used 
appropriately as the supporting member of the inkjet recording paper of this invention. 

[0102] 

Examples of transparent supporting members are films or plate made of the materials 
such as polyester type resins, diacetate type resins, triacetate type resins, acryliic type 
resins, polycarbonate type resins, polyvinylchloride type resins, polyimide type resins, 
cellophane, celluloid and so on, and glass plate. Among them, those materials that have 
a property to withstand the heat of radiation when being used as the OHP are preferred, 
and polyethylene terephthalate is particularly desirable. Thickness of such transparent 
supporting member is from about 10 ^m to about 200 jim. 

[0103] 

Examples of the supporting member to be used for the occasion without needing 
transparency are sheet or plate made from ordinary paper, synthetic paper, resin- 
laminated paper, cloth, wood material or metal, etc., and the supporting members that are 
treated to suppress its transparency by any known method. However, the so-called 
"White pet" that is prepared by adding a white pigment in polyethylene terephthalate, or a 
resin-laminated paper (RC paper) that has a polyolefin resin-coated layer added with a 
white pigment in at least one of the substrate paper is preferred. In order to increase the 
bonding strength of the supporting member and the ink-accepting layer, it is also 
desirable to treat the supporting member with corona discharge or undercoat the 
supporting member prior to coating with the ink-accepting layer. And, the recording 
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paper of this invention does not have to be colorless, and it may be a colored recording 
paper. 

[0104] 

Any known methods can be elected to coat the fine inorganic particle-containing layer 
of this invention on the supporting member. Roll coating method, rod bar coating 
method, air knife coating method, spray coating method, curtain coating method or 
extrusion coating method using a hopper described in U.S. Patent No. 2,681,294 can be 
used preferably. 

[0105] 

And, in case of using a sol-gel transformable hydrophilic binder such as gelatin or 
gelatin derivative, or A-carrageenin, a method of coating the binder on the supporting 
member, cooling the coated material to form a gel, and then drying the coated film by 
cold drying method, as described in Japanese Kokai Patent HEI 6-64306 (1994), may be 
used. 

[0106] 

To record an image by using the inkjet recording paper of this invention, a recording 
method using water-based ink can be used. 

[0107] 

The terminology "water-based ink" being used heretofore in this invention means a 
recording fluid made of the following chromogenic agent and liquid medium, and other 
additives. . Any known direct dyes, acidic dyes, basic dyes, reactive dyes which are 
known in inkjet industry, or water-soluble dyes such as edible dyes and so on can be used 
as the chromogenic agent. 

[0108] 

Examples of the solvent for the water-based ink are water and water-soluble organic 
solventns such as alcohols (methyl alcohol, isopropyl alcohol, n-butyl alcohol, /er/-butyl 
alcohol, isobutyl alcohol and so on), amides (dimethylformamide, dimethylacetamide and 
so on), ketones or ketone alcohols (acetone, diacetone alcohol and so on), ethers (tetra- 
hydrofuran, dioxane, and so on), polyalkyleneglycols (polyethyleneglycol, poly- 
propyleneglycol and so on), polyvalent alcohols (ethyleneglycol, propyleneglycol, 
butyleneglycol, triethyleneglycol, 1 ,2,6-hexanetriol, thiodiglycol, hexyleneglycol, 
diethyleneglycol, glycerin, triethanolamine and so on), and lower alkyl ethers of 
polyvalent alcohols (ethyleneglycolmethyl ether, diethyleneglycol methyl (or ethyl) ether, 
triethyleneglycol monobutyl ether and so on). 

[0109] 

Among these many water-soluble organic solvents, polyvalent alcohols such as 
diethyleneglycol, triethanolamine or glycerin and the lower alkyl ether of polyvalent 
alcohols such as triethyleneglycol monobutyl ether are particularly preferred. 
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[0110] 

Examples of other additives to be added in the water-based ink are pH regulator, metal 
chelating agent, antifungal agent, viscosity regulating agent, surface tension regulating 
agent, wetting agent, surface active agent, and antirust and so on. 



[0111] 

To improve wettability of the recording paper, it is desirable for the water-based ink 
solution to have a surface tension of 25 - 60 dynes/cm, preferably 30 ~ 50 dynes/cm. 

[0112] 

Any inkjet recording scheme that can eject the water-based ink can be used as the 
method of ejecting the ink during the course of recording the image using the inkjet 
recording paper of this invention. For example, the recording scheme such as the 
continuous spray charge control system or on-demand method described by K. Nakamura 
in "Trend of inkjet recording technology", pages 1-14, published by Nippon Kagaku 
Joho K.K. (1995) can be employed. Among them, an even larger effect can be achieved 
by applying this invention on the on-demand recording system. 

[0113] 
[Examples] 

Examples are presented in the following to further explain this invention. However, 
this invention is not limited by these examples. Incidentally, unless otherwise specified, 
the "%" shown in the examples represents "dry weight %", and the amount added 
represents the amount being added to each 1 m 2 of the inkjet recording paper. 

[0114] 
Example 1 

Coating fluid 1 and the coating fluid 2 (as the top layer) were coated respectively on the 
recording surface side of the paper supporting member that was laminated with 
polyethylene on both sides of the paper stock (100 g/m 2 ) [thickness of the supporting 
member = 140 m. The polyethylene layer on the recording surface side contained 7 
weight % of anatase type titanium dioxide. And, the rear side of the recording surface 
had a layer that contained an alkali-treated gelatin 1 .2 g/m 2 and a film curing agent as the 
backing layer] to form wet films having a thickness of 100 }im each, and they were dried, 
to obtain a recording paper 1 . Pore capacity of this film was about 25 ml/m 2 . 



[0115] 

[Coating fluid 1] 

Pure water 1000 ml 

Fine silica particles (av. particle size = about 7 nm) 150 g 

5% Aqueous polyvinyl alcohol (av. degree of 
polymerization = 3500, degree of saponification 
= 89%) solution 500 g 

Cationic polymer (see, Table 1) (See, Table 1) 

Surface active agent 3 1 .2 g 

Borax (4% aqueous solution) 20 ml 
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The above liquid was dispersed in a high speed homogenizer, to obtain a white 
translucent coating fluid. 



[0116] 

[Coating fluid 2] 

Pure water 1000 ml 

Fine silica particles (av. particle size = about 7 nm) 1 50 g 
5% Aqueous polyvinyl alcohol (av. degree of 

polymerization = 3500, degree of saponification 

= 89%) solution 500 g 

Cationic polymer (see, Table 1) (See, Table 1) 

Surface active agent 1 0.70 g 

Surface active agent 2 0.30 g 

Borax (4% aqueous solution) 20 ml 

Structure of the compound being used in this example is illustrated in the following. 

[0117] 

[Chemical formula 8] 

Surface active agent- 1 

CeHnSCV-NCHaCOOK 

Surface active agent-2 

CftHuSOiNHtCH^NCCHaJ^Bf 

Surface active agent-3 



CH 2 COOCH 2 (CF a CFa)3H 
NaOjS— CHCOOCHitCFaCFafcH 



[0118] 

The above liquid was dispersed in a high speed homogenizer, to obtain a white 
translucent coating fluid. 

[0119] 

Recording papers 2-19 were prepared like the recording paper 1, except changing the 
primary particle size of the silica, adding a water-soluble cationic polymer and a fade 
inhibitor, and changing the weight ratio of cationic polymer and the total polyvinyl 
alcohols, as illustrated in Table 1. Thickness of the dried film on the recording paper 
and pore capacity are illustrated also in Table 1 . 
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[0120] 
[Table 1] 





First layer 


Second layer 


Total layer 




Primary silica 


Cation ic 


Caiionic 


Fade 


Cationic 


Pore capacity 


Recording paper 


particle size 


polymer 


polymer 


inhibitor 


polymer/PVA 






(nm) 








Weight ratio 


(ml/m ) 


1 (This invention) 


7 




C-2 


* 


0.7 


25.0 


/ 1 1 nis invention^ 


7 


* 


C-6 


- 


0.7 


24.1 


3 f Iiiis invention) 


7 


* 


C-7 


* 


0.7 


24.5 


4 (This invention) 


7 


C-2* 


C-2* 


* 


0.7 


24.8 


5 (This invention) 


7 


* 


C-2 




0.2 


25.7 


6 (This invention) 


7 




C-2 




0.5 


25.3 


7 (This invention) 






/— -> 
C-z 




z 




o ^ I Ills IIIVCUIIUII 






C-2 




3 


23.0 


9 (This invention) 






C-2 




4 


21.5 


10 (This invention) 






C-6 


(I) 


0.7 


23.8 


1 1 (This invention) 






C-6 


(2) 


0.7 


23.7 


12 (This invention) 






C-6 


(3) 


0.7 


23.3 


13 (This invention) 


12 




C-7 




0.7 


24.1 


14 (This invention) 


20 




C-7 




0.7 


23.1 


1 5 (Comparative Example) 


40 




C-7 




0.7 


20.5 


16 (Comparative Example) 


7 




I 




0.7 


25.2 


1 7 (Comparative Example) 


7 


C-2 






0.7 


24.7 


18 (Comparative Example) 


7 




II 




0.7 


19.8 


19 (Comparative Example) 


7 








0.7 


19.8 



[0121] 

* : With the recording paper 4, equal amount of cationic polymer was added to the 
first and the second layers. 

[0122] 

(1) : With the recording paper 10, following dispersion- 1 (40 ml) was added. 
[0123] 

(2) : With the recording paper 1 1, illustrated compound ST-4 (10 g) was added. 
[0124] 

(3) : With the recording paper 12, illustrated compound ST-5 (10 g) was added. 

[0125] 

(Dispersion- 1) 

Solution 1 and solution 2 having the following compositions were prepared, and 
they were mixed and dispersed in an ultrasonic disperser. 

[0126] 

Solution 1 

UV-absorbing agent 1 1 g 

Dw-decyl phthalate 1 g 

Ethyl acetate 5 ml 
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Solution 2 

Gelatin 0.5 g 
Surface active agent (sodium trw-propyl 

napahthalene sulfonate) 0.2 g 

Pure water 15 ml 



Structure of the compound being used is illustrated in the following, 
[0127] 

[Chemical formula 9] 

UV-absorbing agent- 1 




[0128] 

An evaluation pattern was printed on each of the inkjet recording papers obtained in 
the above-said examples, using an inkjet printer model MJ-900 (manufactured by Seiko- 
Epson K.K.), and results were evaluated. 

[0129] 

(I) Ink absorbability : Ink was ejected in such a way that the amount of yellow dye and 
cyan dye would be 30% of its maximum amount to record the image. Density of the 
reflected red color in the flat printed area was measured at 20 spots, using a Micro 
densitometer (aperture = 200 \xm§), and standard deviation of the distribution of its 
density was determined, and this standard deviation was divided by the average 
reflectance density. 

[0130] 

If the paper had a good ink absorbability, the image did not show diffusion and the 
result would give a smaller value. However, if the ink absorbability decreased, ink 
droplets would bead together on the recording paper and as a result this value would 
increase. 



[0131] 

(2) Drying property : Five minutes after printing with yellow and magenta in 60% of the 
area, it was superimposed on the rear surface of the recording paper. Weight (120 g/cm 2 , 
and the extent of transfer of the ink to the rear surface of the recording paper were 
examined visually, and result was evaluated using the following grading scheme. 
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0 : No transfer at all 

o : Some transfer, but it had almost no effected on the printed image 
x : Large amount of ink was transferred and caused a significant effect 
on the printed image 

[0132] 

(3) Water resistance : After the printed material was soaked in water at 20°C for 10 
minutes, it was dried, and water resistance of the printed image in the highest magenta 
density area was compared by the residual density. Results were graded into four grades 
(O, o, A, and x), starting from high density. 

[0133] 

(4) Humidity resistance : After holding the printed material at 23 °C and 20% RH for 2 
weeks, it was stored at 60°C and 80% RH for 3 days, and the extent of diffusion of each 
color was examined. Following grading scheme was used for the evaluation. 

® : No diffusion 

o : Width of the area of diffusion was no greater than about 

0.1 mm (only a very slight diffusion was seen with 

the naked eyes). 
A : Width of the area of diffusion was 0. 1 mm - 0.5 mm 

(visually tolerable), 
x : Width of the area of diffusion was greater than 0.5 mm 

(useless as an image). 

(5) Light resistance : Sample in the high magenta density area was irradiated with 
Xenon Fade-O-meter for 20 hours, and the ratio of the reflectance densities before and 
after irradiation was determined. 

[0134] 

(6) Gloss : 60° gloss of the printed surface was measured, using a gloss meter model 
VGS-1001DP. 

[0135] 

Results are presented in Table 2. 
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[0136] 
[Table 2] 





Ink 


Drying 


Water 


Humidity 


Light 


Gloss 


Recording paper 


absorbability 


property 


Resistance 


resistance 


resistance 


(/o) 


1 (This invention) 


0.10 


0 


0 


0 


/J 


J 1 


2 (This invention) 


0.10 


0 


0 


0 


Hfi 
f\) 


<A 
J\) 


3 (This invention) 


0.10 


0 


0 


0 


70 


51 


4 (This invention) 


0.10 


0 




<S> 


70 


55 


5 (This invention) 


0.08 




A 


A 


on 

80 


65 


6 (This invention) 


0.09 


O 


0 


0 


75 


60 


7 (This invention) 


U. 1 1 


0 




0 


fx) 


^0, 
jU 


o \i nii. invciuion^ 


n i \ 

U. 1 J 


0 


Gs 


0 


UV 


47 


Q fThi<; invention^ 


0.14 


A 
Li 


© 


@ 


65 


40 


10 fThis invention^ 


0.10 


o 


o 


o 


90 


50 


1 1 (This invention) 


0.10 


0 


O 


0 


92 


51 


12 (This invention) 


0.10 


0 


0 


0 


95 


50 


13 (This invention) 


0.10 


0 


0 


0 


75 


51 


14 (This invention) 


0.11 


0 


0 


0 


70 


47 


15 (Comparative Example) 


0.18 


A 


0 


0 


70 


29 


16 (This invention) 


0.10 


0 


A 


0 


70 


49 


17 (Comparative Example) 


0.10 


0 


A 


X 


80 


60 


18 (Comparative Example) 


0.17 


A 


0 


A 


60 


52 


19 (Comparative Example) 


0.09 


© 


X 


X 


70 


65 



[0137] 

As illustrated in Table 2, the inkjet recording paper of this invention has excellent ink 
absorbability, drying property, water resistance, humidity resistance, light resistance, and 
gloss. 

[0138] 

With the recording paper that had employed a silica having a large primary particle 
size, gloss decreased drastically. And, water resistance and humidity resistance 
decreased drastically with the recording paper that was added with a cationic polymer 
only in the lower layer, recording paper 18 that was added with a water-insoluble cationic 
polymer, and recording paper 19 that was not added with the cationic polymer. 

[0139] 

The present example has explained a case where an opaque glossy paper supporting 
member is used. However, by using a light transmissible supporting paper, the recorded 
image can be projected on a screen by using an optical equipment such as slide projector 
or an OHP. And, this invention can provide an inkjet recording paper which is suitable, 
for an application that employs a color degraded plate for preparation of color printed 
positive plate or an CFM that is used for color display such as liquid crystal and so on. 

[0140] 

And, the recording sheet of this invention that is to be used mainly for inkjet system 
was explained in these examples. However, beside the inkjet system, the recording 
paper of this paper can be utilized equally well for recording the image using a recording 
equipment such as a pen plotter or various writing tool that employs the water-based ink. 
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[0141] 

[Effect of invention] 

Thus, if the constitution of the inkjet recording paper of this invention is used, it is 
possible to create excellent ink absorbing property while maintaining a high level of gloss 
in the printing work by using a water-based ink, and furthermore it is possible to form 
and record a high quality image that has excellent water resistance, humidity resistance 
and light resistance. 
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